A study was conducted to record the morphogenesis of penis in prenatal goat. Seventy embryos/ foeti ranged from 23days to full term were collected from the gravid uteri of apparently healthy goats, obtained from a local abattoir. The approximate age of embryos/foeti was computed and was divided into five groups. At 23 days of gestation, the external genitalia appeared in the form of a cone shaped projection known as genital tubercle, ventral to the cloacal opening and flanked by pelvic limbs. At 30 days of gestation, the tubercle became elongated and directed ventrally where it was bounded on either side by urethral plates. With the increase in gestation period, the genital tubercle became more erected and the urethral plates became thicker to form the urethral folds. At 42 days of gestation the tubercle began to migrate along the abdominal wall towards the umbilicus. The rounded tip of the tubercle had a constriction in its ventral side indicating the beginning of formation of future glans. An anogenital raphe was formed at 48 days of gestation. At 55 days of gestation all the three muscles viz; bulbuspongiosus, ischiocavernosus and retractor penis were distinct. At 72 days of gestation the glans reached closed to the umbilicus. The proximal part of the sigmoid flexure was formed on 78th day of gestation. Both the curves of flexure were formed on 98 days of gestation. On 65th days onwards all the three parts of penis i.e. root, body and glans were distinct.
Introduction
Sex determination can be divided in three distinct phases. The first phase at the time of fertilization sex is determined genetically by the chromosomal complement of fertilizing spermatozoa. The second phase, during embryonic development this genetic information is translated to gonadal sex, which determines the growth of either testis or ovary from an early indifferent gonad. In the third Prenatal development of goat's penis Farooqui et al., phase phenotypic sex determination begins in foetal or early postnatal life in which endocrine products of gonads direct the differentiation of accessory sex duct (Loofler and Koopman, 2002) . On perusal of literature it is found that very meager work has been carried out on the prenatal development of the penis in domestic animal, hence an attempt has been made to study the development of the penis in prenatal goat development.
Material and Methods
A study was conducted on the 70 embryos/ foeti ranged from 23 days to full term collected from the gravid uteri of apparently healthy goat, obtained from a local abattoir. Each foetus was measured for its crown rump length in centimeters with the help of nylon tape (Harvey 1959) and weighed in grams on analytical balance. The approximate age was computed according to the formula derived by Singh et. al. (1979) . These embryos/foeti were divided into five groups. The sex of the foeti was determined by the appearance of genital tubercle in the form of epithelial tag, genital swelling, anogenital raphae up-to mid stage of group II. In the other groups the sex was identified by the development of the penis and the scrotal sac. The fine dissection was made to observe the development of the penis in the foeti. The topographic location and shape of the penis was recorded. The data was put for statistical analysis (Snedecor and Cochran 1980).
Results and Discussion
At 23 day of gestation (12.00 mm CRL), the external genitalia appeared in the form of vaguely outlined, cone shaped projection, the genital tubercle. It was located ventral to cloacal opening flanked by the pelvic limb buds on either side (Fig. 1 However, the process of development of the urethral plates started from the base of the cloaca to the tip of the tubercle which was in agreement to the earlier reports of Glenister (1956) who reported that the appearance of these plates started from the base of the phallus and then extended distally toward the tip. The genital tubercle at the age of 17 mm CRL was1.2 mm long, more elongated and erect as compared to 16 mm CRL stage. The medial borders of the urethral plates became thicker to form the urethral folds. At this stage, the genital swellings appeared as poorly defined, rounded structures on either side of the urethral plates. At 42 days of gestation, the tubercle began to migrate along the abdominal wall towards the umbilicus and measured 1.6 mm in length (Fig.2) . The cranial migration of the genital tubercle as being caused by lengthening of the axial parts of the organ occurred under the perineal skin. Rounded tip of the tubercle had a constriction in its ventral side indicating the beginning of the formation of future glans. The primordium of glans appeared on the dorsolateral aspect of the glans at 48 days of gestation. The genital swelling became more conspicuous at this time. Glenister (1956 ) also observed the depression in 20 mm pig embryos near the tip of the phallus and referred it as the site of in growth of surface epithelium to meet the most cranial part of the urethral plate.
At 48 day of gestation, the urethral folds of the opposite sides began to unite indicating the beginning of formation of the ano-genital raphae. The process was started caudally and preceded towards the tip of the tubercle. Similar observations were recorded by Glenister (1956) in pig embryos and referring it as perineal raphae. At this stage, the genital tubercle curved caudad and was 1.9 mm long. It further migrated towards umbilicus and was more markedly curved. Its distal half was observed to begin to set at right angle. The genital swellings were placed behind the tubercle due to its shifting towards umbilicus. The genital swellings became hemispherical as compared to oval at 42 days stage, which was an indic tion of the formation of future scrotal pouch.
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At 49 days of gestation, the phallus measured 2.0 mm in length and presented similar features as on 48 day except that the ano-genital raphe was distinct due to the complete fusion of the urethral folds (Fig.3) . At this stage, the ano-genital distance was 7.0 mm long. The glans became harder than 48th day stage and was slightly elevated from the genital swellings. These swellings became elongated and obliquely directed, while the distal end of the scrotum became pointed. A shallow groove (scrotal raphe) appeared in between two swellings. At 50 days of gestation, the ano-genital raphe became more distinct (Fig.4) . The phallus was 3.0 mm long and the ano-genital distance was 12 mm long. At 55 day, the free portion of the genital tubercle was more raised above the level of the scrotum and became more erect as compared to 50 days of gestation. The ano-genital distance measured 13 mm in length at this stage. The length of the phallus measured 4.5 mm. The glans was distinct. The urethral process began to appear at this stage from left side of glans, which slowly turned to right side. The free portion of the phallus became more erect and its lower portion was at right angle close to the abdominal wall. A raphe was observed just below the glans, which was directed backward. At 55 day of gestation, all the three muscles of the penis viz; bulbospongiosus, ischio cavernosus and retractor penis were discernible clearly. The M. Retractor penis was attached to the body of the penis behind the developing scrotal sac. The suspensory ligament was placed at the level of union of crura in the form of mesenchymal tissue.
At 60th day of gestation, the elongated glans reached near the umbilicus (Fig.5 ) and on 72 days it was close to the umbilicus at its future normal location. At 71 days of gestation, a very slight concavity was observed in the body of the penis just behind the scrotal sac, which became deeper on 78th day leading to the formation of proximal part of the sigmoid flexure. At 78th day of gestation, the proximal curve became more distinct and a distal curve appeared at a very short distance of the previous one (proximal curve). At 98 day of gestation, both the curves were distinct and the area between the two curves was elongated and a sigmoid flexure became more conspicuous (Fig.6) . The process of development of the sigmoid flexure was almost completed by the 123 day of gestation (Fig.7) . In third month of gestation, 65th day onwards all the parts root, body and glans became conspicuous. Various biometrical parameters of the penis could be recorded easily from group III onwards. The data is summarized in Table ( The total length of the penis from union of the crura to the tip of the glans penis was lowest in group (III) when compared with groups (IV) and (V). It increased as development proceeded. Thus the data revealed that there was a positive correlation between the growth of the penis and growth of the foetus i.e. age. The length of the body of the penis between two the convexities of sigmoid flexure was highly distinct in groups (IV) and (V). However, at the end of 3rd month of gestation it was recorded lowest. Near the full term stage, an average 0.78cm from the penis length was involved in the formation of sigmoid flexure. This observation was in contrast to the earlier reports of Gupta et al. (1982) . The penis was straight without sigmoid flexure in neonate buffaloes. The data also revealed that the part below the attachment of retractor penis muscle grew faster than the part above this muscle to the union of crura. There was gradual increase in the length of the body of penis from union of the crura to the attachment of retractor penis muscle. The highest values were recorded in group (V) (121 to till full term). The length of the glans penis was increasing from group (II) to group (V).
The maximum diameter of the penis was recorded at the union of the crura followed by the convexities of the sigmoid flexure and the glans. The lowest diameter was observed just prior to the glans. The diameter of the penis increased progressively as the age of the foetus advanced. 
